INTRODUCTION
The latest European pharmacovigilance legislation defines direct patient reporting of Adverse Drug Reaction (ADRs) as "submission of an ADR report to the national centre without the intervention of a healthcare professional" [1] .
A report is also considered as patient report for cases whereby the health-care professional assisted the patient only in the submission of the report and did not initiate the report, nor provide any additional information or interpretation to the report [2] . The term "consumer reporting" is sometimes used to refer to reporting of ADRs by the general public, which includes patients [3] . For the purpose of our study, the term patient reporting was used to mean reports sent by the general public or patients.
For most countries, pharmacovigilance initially began with spontaneous reporting of ADR by healthcare professionals (HCPs) but they are now broadening their scope to include patients or the end users of the medicines to report ADRs. From 10 countries in the 1990s, today, more than 50 countries employ patient reporting systems in pharmacovigilance [4] .
Patients provide more details and clearer descriptions of their experiences than health professionals when reporting suspected ADRs [5] . Another important element of patient reporting is that patient self-reports capture the subjective elements of patients' experience and provide impact of ADR on their quality of life which often cannot be transmitted through a HCP [6] . Direct patient reporting is therefore beneficial because it provides direct information to regulators to understand experiences from the primary source without any filtration or delay in submission by healthcare professionals.
In Netherlands, qualitative interviews among patient reporters identified that the main motives for patients to report suspected ADRs were the severity of the condition and the opportunity to share their experiences [7] . Evidence from another study in the United Kingdom (UK) showed that patients report a suspected ADR when they consider the HCP has ignored their concerns [8] . In a large UK study that explored patients' opinions about the importance of being able to report suspected ADRs through the Yellow Card Scheme (YCS) [9] , showed that patients believe that reporting would benefit others.
In Malaysia, patient reporting was initiated in 2007. Trained pharmacists analyse the ADR reports received according to WHO-UMC's standardised case causality assessment [10] and if needed, a sample is obtained from the reporter for quality testing. This study aimed to describe the characteristics of the ADR reports from patients in terms of types of products, system organ classes (SOC) involved and seriousness of ADRs.
METHODS

Study setting
The Malaysian Pharmacovigilance database is the central database for all suspected spontaneous ADR reports in Malaysia. It contains all ADR reports from members of the healthcare system in government and private health facilities as well as pharmaceutical companies and patients. Being a national repository managed by the National Pharmacovigilance Centre, within the Ministry of Health, it is governed by the jurisdiction of the Malaysian Control of Drugs and Cosmetics Regulation 1984.
The minimum information required for a valid ADR report are: reporter identification, patient identification, at least one suspected active substance/medicinal product, and at least one suspected ADR [11] .
Study design
The study was a retrospective analysis of spontaneous ADR reports from the National ADR database from year 2008 to 2015.
Operational definitions and assessments.
ADRs were classified by System Organ Class according to the WHO Adverse Reactions Terminology (WHO-ART). According to the International Conference on Harmonisation (ICH) E2A classification [12] , a serious ADR is defined as "any untoward medical occurrence that, at any dose, results in death, is life-threatening, requires hospitalisation or prolongation of existing hospitalisation, results in persistent or significant disability, caused congenital anomaly or birth defect or an important medical event." As part of the WHO international drug monitoring programme, the WHO-UMC causality assessment system for evaluation of ADR reports is applied for all ADR reports. As patients have the tendency to report any ADR caused by any type of product, where necessary, the products were classified according to the Malaysian Drug Registration Guidance Document [13] .
Data extraction
Only reports from patients for the period January 2008 to December 2015 were extracted from the national database. For each ADR report, the data recorded included age, sex, indication, ADR description, system organ class of ADR reaction, date and time of reaction onset and end, date of report, suspected drug, pharmacological group of drugs, concomitant disease, concomitant medications, outcome, extent of ADR and recovery after treatment.
Reports related to vaccine or adverse events following immunization (AEFI) were excluded. To prevent reporting bias, HCPs who used forms specifically for patients to report ADRs were also excluded.
Data analysis
All analysis was conducted using IBM SPSS version 20 (SPSS Inc., Chicago IL, USA). For categorical data such as seriousness of ADRs, categories of ADRs by SOC and product groups, data were presented as absolute numbers or percentages. Pearson Chi-squared test of independence was used to evaluate the association of various categorical variables with serious ADRs. Level of significance was set at p < 0.05.
Ethics approval
As this study was non-intervention, no consent from patients or doctors was required. The information from the database does not contain name of patient or reporter. Approval to conduct the study and access the system were obtained from the National Institute of Health and Medical Research and Ethics Committee in the Ministry of Health (no. NMRR-16-253-29412). The study was also conducted in accordance with International Ethical Guidelines for Health-related Research Involving Humans [14] .
RESULTS
Characteristics of patients reporting ADRs
Out of 101,957 ADR reports in the National ADR database, 75,391 reports were for the period 2008 to 2015. After screening and excluding vaccine-related reports and reports from HCPs. Only 81 (0.11 %) reports were from patients and thus eligible to be analysed.
A higher proportion of female, Malay race and those aged between 41 to 60 years old reported ADR (Table 1 ). All methods to report an ADR were used at least once, though the majority preferred the patient reporting form designed specifically for patients. About 40 % of the reports involved serious ADRs.
Almost all the ADR reports were accompanied with additional information such as photographs of the product or the ADRs (e.g. skin conditions), product label, purchase invoice and medical reports.
ADR reports according to System Organ Classes (SOCs)
For SOC classification, the WHO-ART was applied as this classification was used by the national centre in its routine ADRs reporting to WHO-UMC. In terms of SOC, Skin and Appendages Disorders was the most commonly reported disorders followed closely by Body as a Whole-General Disorders. The other three frequently reported classes were central and peripheral nervous system disorders, metabolic and nutritional, and psychiatric disorders ( Figure  1 ). 
Category of products involved, ADR seriousness and types of adulterants
The main category of products reported with 39 (48 %) reports was Traditional products ( Table 2) with half of these reports associated with serious ADRs. However, only 5 (13 %) of these were registered products. A total of 47 (58 %) products with available samples were sent for laboratory testing and 27 (33 %) were found to be noncompliant. They were either adulterated with prescription medicines (23 products) or cosmetic products which exceeded permitted limit for hydroquinone and mercury (4 products). Examples of adulterants found include sildenafil, dexamethasone, phentermine and sibutramine. 
DISCUSSION
The study describes the characteristics of ADR reports from patients thus provides useful information in terms of SOC of suspected ADRs, product categories, seriousness of ADRs and results of laboratory testing. Although the sample was small, the patients reported serious ADR that was significantly shown to be associated with unregistered and adulterated products. Thus it seems that patients can provide valuable information for reliable drug safety monitoring in the country. The key area for improvement is increased awareness in ADR reporting among patients. This will provide an avenue for patients to play an active role and contribute to pharmacovigilance activities. Patients as endusers need to be made aware that their feedback is valued and necessary.
Despite exceeding the target of more than 200 ADR spontaneous reports per million population set by WHO, rate of ADR reporting by patients is still low in Malaysia. Less than one percent of the ADR reports in the national database were reports by patients. A 2013 study in Portugal also showed similar findings whereby only 1.4 % of the total reports were by patients [15] . To date, the NPRA has introduced an online reporting system for patients in Malaysia. The introduction of an online system would surely benefit patient pharmacovigilance towards direct patient reporting and faster transmission of information. Countries with an online reporting system for patients have the highest reporting rate [4] . The study findings advocate more patient-oriented initiatives to complement the pharmacovigilance system. Encouraging patients to report can increase reporting rates and bridge the underreporting gap.
Country based retrospective studies analysing spontaneous ADR reports databases have been conducted in the UK, Netherlands and Denmark [16] [17] [18] . In the UK study, the researchers compared ADR reports of patient with HCPs and found that HCP reports had a higher proportion of reports that caused serious ADRs. Unlike this study which did not directly compare reports of HCPs with those from patients, it was found that patients tend to report serious ADR. This was similar to a study done in Europe among consumers who reported ADRs on nervous system medications [19] . Also in the Netherlands, patients reported a significantly higher number of life threatening ADRs (5.2 vs 2.7 %) and disability (2.3 vs 0.4 %) compared to HCPs [17] .
In a systematic review examining factors influencing ADR reporting by patients, among the main reasons identified were to prevent ADR and to share ADR information [20] . Based on previous findings [21] , it can be speculated that patients report serious ADRs probably because they are motivated by being able to do good for others and the belief that reporting can contribute to the current knowledge.
When patients submit reports to the centre, there is an opportunity of early detection of safety issue resulting in quicker action taken towards patient safety. In Malaysia, if a registered product was tested and found adulterated, it will be tabled to the Malaysian Drug Control Authority for cancellation of the registration and followed by a press release statement to alert the public of the safety concern. For unregistered products found adulterated, cases are forwarded to the Enforcement Agency within the Ministry of Health for further action. The NPRA also maintains a list of these products on the website for quick reference by the public. All the actions taken are due to reports from patients which shows that patients can contribute to signal detection and drug safety. Similar findings with regards to signal detection have been shown in the UK and Netherlands [22, 23] . Although the numbers of patient ADR reports in the Malaysian database was less than 1% of the total reports, but the impact has been profound. The characteristics of patients that use traditional medicines resonates with a previous Malaysian study which examined the prevalence and predictors of herbal medicines' use [24] . The study identified females of Malay race to be the primary users thus they were more likely to experience ADRs. Female ADR reporters have been found to represent around 60% of all reports in a systematic review [25] . Similarly, in this study the majority of the reports came from female patients. Consistent with a previous study involving 15 countries [5] , this study also found that patients provided more detailed description of the burden of ADR in their reports. Although most ADRS cases could not be medically confirmed, reports show that patients can contribute to ADR reporting and are willing to provide as much information as possible.
The most common SOC reported among patients in Malaysia was Skin and Appendages Disorders, followed by Body as a Whole, General Disorders and Central and Peripheral Nervous System. However, these findings differ from findings of other countries. In a systematic review examining the value of patient reporting in pharmacovigilance, it was reported that the five most frequently reported SOC by patients were Nervous system disorders, psychiatric disorders, gastrointestinal disorders, musculoskeletal disorders and general disorders/administrationsite conditions [25] . A study in Netherlands also reported that the main SOC involved was the nervous system disorders [17] . Perhaps the difference could be related to the level of education and ADR knowledge between Malaysian patients and those from developed countries, as most Malaysian patients recognise a skin reaction as an allergy but are not aware of other types of ADR reactions. In a survey of awareness and confidence to report ADRs among the public in Malaysia, it was found that the awareness level of ADR reporting to the national centre was low although they were confident to report an ADR [26] . More research needs to be conducted to understand the ability of patients to recognise different types of ADRs and report them. However, this findings were similar to another retrospective study conducted in Malaysian paediatric population whereby skin related reactions represented 20% of the total reports in that population [27] . In a systematic review by Inacio et al [25] , the four most frequently reported suspected drugs by patients were pregabalin, simvastatin, sex hormones, and SSRIs while for this study, the suspected drugs involved were mostly traditional products. It was also alarming to see that many of these products are unregistered and adulterated with substances considered as conventional medicines. This highlights the need to educate the public on the use of traditional products because of the potential of serious ADRs.
The ADR reports by patients need to be interpreted cautiously as the ADRs reported are not ascertained by a HCP. In cases like this, a feedback mechanism to patients is essential by the national regulatory agency to ensure that patients stop taking the product and seek medical attention. Currently the national centre provides an official feedback for every patient report. With increasing reporting rates, more resources will be required. As most of the reports were also serious cases, it is crucial that ADR education and awareness programmes or campaigns include first aid management of an ADR encounter. Patients should not only be made aware of the ADR and to report but also to stop all medications and seek treatment immediately.
Limitations of the study
As this study involved a database that employed a spontaneous reporting system, it suffers from several limitations as highlighted in previous literature [28] . The limitations include reporting biases, under-reporting of ADRs, inability to determine incidence rate or prevalence of any ADRs reported and incomplete reports. The patient reports were not compared with ADR reports from HCPs as the number of patient reports was too small.
CONCLUSION
The findings of this study show that patients report mainly serious ADRs associated with the use of unregistered traditional products thus reinforcing the fact that patients can serve as a complementary source to strengthen the pharmacovigilance system in Malaysia. Future research needs to be conducted on ways to promote and educate patients on ADR reporting as well as encouraging healthcare professionals to empower patients.
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